Go m o r i (1954) has succeeded to demonstrate chromogenic aminopeptidase using glycyl a-and j9-naphtylamine as substrates histochemically.
Also Bur s t on e and F o l k (1956) have demonstrated aminopeptidase using L-leucyl-j9naphthylamide and DL alanyl-fl-naphthylamide as substrates. B e r g m a n n et F u r t on (1941) and B e r gm a n n (1942) classified exopeptidases by the properties, i. e. specificity to substrates, activation and inhibition. They confirmed,. that all exopetidases acted at alkaline range. Since John so n (1936) and his collaborators have discovered the activation of pepti dases by metalic ions, it has been made clear, that many peptidasesneed metalic ions when they act. For the histochemical demonstration of exopetidases suitable peptides to their enzymatic action must be used as substrates, but there are many difficulties to utilize these substrates histochemically.
Thereafter the histochemical studiesof exopeptidases are not sufficient.
According to the investigations. of Smith (1948) and James et al. (1950) that some peptidases are strongly activated by cobalt and this activation may be owing to the bridging of cobalt between enzyme and substrate, H a n a b us a. and M o c h i z u k i (1955) have succeded to demonstrate some peptidase using polypeptide as a substrate histochemically.
Later H a n a--busa (1956) ascertained, that his method was the reaction being ascribed to the enzymatic action of peptidase which decomposed poly--peptides in peptone studying the several properties, i. e. the specificity, activation, inhibition and so on, of this method. Further he clarified the coincidence between the histochemical and the biochemical observations in the enzymatic distribution in normal organs of various animals.
The author carried out this study to examine
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Toshio Yasoda the specificity of Han a b u s a and M o c h i z u k is method for peptidase and to observe the changes of the activity of some organs of starved mice.
Material and method
Adult mice, which were fed with wheat and fish meal and about 25 g in body weight, were starved being given water only, and then killed by decapitation after 1, 3, 6, 12, 24, 48 and 72 hours. Immediately pieces of organs were placed in cold acetone. As the control of the examination, the organs, which were taken from the non-starved animals, were fixed similarly.
The Toshio Yasoda the center and the periphery of the lobule can be observed. The epithelium of the interlobular bile duct shows no change in activity.
6 hours and 12 hours starvation : The activity of the stellate cells is very weak. The activity of the cytoplasm of the liver cells is stronger than of the 3 hours case and that of the nuclei of the liver cells is almost similar to the 3 hours case. No change is observed other than the above mentioned.
24 hours starvation ( fig. 3 ) : The activity of the liver cells is. weaker than that of the control.
The activity of nuclei is stronger than that of cytoplasm.
The stellate cells have weak activity. Not any reagional difference is observed in the hepatic lobule. The' activity of the epithelium of the interlobular bile duct is weak and is similar to the control group.
48 hours starvation : The findings in this group is almost similar to the 24 hours group. 72 hours starvation ( fig. 4 ) : The activity of the liver cells isstrong, especially the activity of nuclei is very strong. The bile capillaries can be seen by their strong activity.
The activity of the interlobular bile duct is stronger than the control. Kidney : The activity of peptidase of the kidney of control animals is. strong in the convoluted urinary tubule, especially strong in the proximal convolution ( fig. 5 ). The brush border of the proximal portion of the proximal convolution shows strong activity, but that of the distal portion shows hardly any activity.
The activity of the cytoplasm of the proximal portion is stronger than that of the distal portion.
The descending limb of Henl e's loop , shows hardly any activity.
The ascending limb of this loop has moderate activity.. The distal convoluted urinary tubule shows a stronger activity than that of the ascending limb, but weaker than that of the proximal portion of the proximal tubule.
Hardly any activity is observed in the collecting tubule.
The glomeruli show moderate or weak activities.
The glomerular capsule has moderate activity. The base. ment membrane of the proximal portion of the proximal convolution shows strong activity.
The activity of the nuclei of the convoluted tubule is stronger than that of the straight tubule.
One hour starvation and 3 hours starvation ( fig. 6 ) : Hardly any difference is observed as compared with the control.
6 hours starvation : The activity of the convoluted urinary tubule becomes weak. 48 hours starvation ( fig. 9 ) : The remarkable activity, which is. observed in the 24 hours group, of the convoluted tubule decreases. again,, but the activity of the proximal portion of the proximal tubule is unchanged.
The activity of the glomeruli becomes weak. 72 hours starvation ( fig. 10 ) The activity of the convolute& tubule is weaker than in the previous group.
The brush border of the proximal portion of the proximal convolution is strong, but the' activity of the cytoplasm is weaker than in the other experimental group.
The activity of the glomeruli decreases as compared with that of the previous group.
The activity of the nuclei of the urinary tubule shows hardly any difference.
Pancreas :
The peptidase activity of the control animals ( fig. 11 ) is observed moderately in the basal portion of the exocrine cell. No activity is observed in its nucleus.
The cytoplasm of the endocrine cells does not show any activity, but their nuclei have moderate activity.
One hour starvation : The activity of the exocrine cell decreases a little.
3 hours starvation ( fig. 12 ) : No change is observed in the endocrine cells. The activity of the exocrine cells decreases remarkably.
6 hours starvation : The findings in this group is almost similar to the previous one.
12 hours starvation ( fig, 13 ) : Hardely any changes are observed in the endocrine cells. The cytoplasm of the exocrine cells increases its enzyme activity as compared with the previous group.
24 hours starvation ( fig. 14) : The increase in the activity of exocrine cells is remarkable especially in their basal portion but that activity is also observed in the luminal portion.
The nucleus of the centro-acinous cell shows moderate activity. 48 hours starvation ( fig. 15 ) : The activity of the exocrine cell becomes stronger than in the previous group.
The activity is very strong around the nuclei.
The nuclei of the endocrine cells have moderate activity but the cytoplasm has hardly any activity.
72 hours starvation ( fig. 16 ) : The activity of the exocrine cells is limited around the nucleus.
The nuclei show strong activity.
Hardly any difference is observed in the activity of the endocrine 'cells as compared with the control . The nuclei of the centroacinous rcells show strong activity.
Discussion H a n a b u s a and M o c hi z u k i (1955) have succeeded to demonstrate the activity of peptidase histochemically by the affinity to metal, using a polypeptide as a substrate. Among the peptidases found in nuclei, the glycylgly,-eine dipeptidase is strongly activated by Co-ion. If Co-ion becomes the bridge between the enzyme and the substrate, the positive reaction of the nuclei is approved.
The author's experiment shows that the activity of the nuclei of liver cells is almost the same as that of the cytoplasm, and the activity decreases for several hours in starva-•ion . At this stage the nuclei show stronger activity than the cytoplasm.
At 72 hours starvation the activity of the nuclei is very strong.
The cytoplasm of the endocrine pancreatic cells shows hardly any activity but their nucleus has moderate activity.
The activity in the nuclei of the exocrine pancreatic cells is observed at least from 48 hours in starvation, and the activity increases remarkably, being limited to nucleus and around nucleus.
In the kidney the activity of nuclei is moderate in the cortex and medulla.
The kidney is a peptidase rich organ. Nag at a n i and others (1956) observed cathepsinand trypsin-like enzymes, which acted at the alkaline range by T a k am at s u and W a d a's method (1954) for endopeptidase in the organs of normal rabbits and found, that only in the kidney the nuclei showed strong activity. The distribution of pro--teinase in the kidney is interesting.
T a k a mat s u (1950) pointed out the affinity of metalic ions, which are used in histochemical' studies, to tissues and cells. In H an a b u s a and M o c h i z u k i's. method attention must be paid to the affinity of cobalt ion to cells. and nuclei.
The author could, deny the affinity of cobalt-ion in this. .method, by using the substrate without pepton for over 24 hours . Also the inactivated sections showed negative reaction.
Bur stone and Folk (1956) reported on the aminopeptidase activity of normal organs of man, monkey and rat histochemically. According to them the activity is observed in the cytoplasm of liver cells and not in the capsule of liver and bile duct in man, monkey and rat. In the kidney of the monkey the activity of aminopeptidasé is localized at the cortex, and the site of activity is different ,. when L-Leucyl-naphthylamide and DL-alanyl-g-naphthylamide are used as substrates respectively. Weak activity is observed in glo--merulus and Bowman's capsule, but the reaction of the ascending limb of Henle's loop is negative.
The lumina' cytoplasm of the pancreatic cells of man and monkey shows strong activity of aminopeptidase, also the interlobular duct demonstrates positive reaction. In some portion of Langerhans' islet the activity distributes itself granular.
In the pancreas of the rat the same distribution of the activity is observed but is far weaker than that of man and monkey. Weil and Jennings (1941) observed the activity of catheptic aminopeptidase in the kidney of the rabbit and said , that the activity of proximal and distal convolutions were two times stronger than that of ascending and descending limbs of Henle's loop and four times stronger than that of the collecting tubule , and that the activity of dipeptidase distributed itself in the same manner as catheptic aminopeptidase, except at the collecting tubule , where no positive reaction was observed.
M a s c h m a n n (1941) described the existence of several peptidases, which were activated by Co-, Mn-, Mgand Zn-ions, in the liver and kidney of the mouse . A b d e r h a l d en (1942) reported, that the increase or decrease of di-and polypepti dase in blood plasma, liver and muscle of rats , which were fed with the diets with sufficient protein and insufficient protein respectively ,. d
id not be observed. Bar g o n i (1950) fed male rats with such food as : sugar 87%, olive oil 8%, table salt 4% , yeast and vitamin_ B, K, A, D, E 1%, for 25 days, and compared these rats with the rats fed with the food containing casein instead of sugar and reported the 7.9% decrease of the dipeptidase activity of the liver in the former rats.
Maschmann (1942) observed the remarkable activity of aminopeptidase in ascites in cases of ascites tumor. G o m or i (1954) reported the stronger chromogenic aminopeptidase activity in the cancer of the kidney than in a normal kidney. Birnbaum -(1954) observed , that the activity of benign hepatome was similar to that of the normal liver, but at malignant tumors the activity was very strong. Aoki (1954) and his collaborators found the increased activity of peptidase in various cancers.
Until the present time, no report has been published on peptidase during starvation.
The author has examined the changes of peptidase activity of liver, pancreas and kidney during starvation . In the author's experiment the distribution of the peptidase is wider spread than that of the aminopeptidase of Burst one and F o 1 k. This result is due to the fact, that the peptidase reaction used by the author is probably demonstrated by several enzymes which are activated by Co-ion, and so the wide spread distribution seems to be _natural. The significance of the absence of the activity in Langerhans' islet is not clear. H a n a b u s a did not observe the peptidase activity in the glomeruli, but the author can demonstrate moderate .activity.
When the hydrogen ion concentration of the substrate .solution moves to a neutral region, at PH 7 . 0 the activity can not be observed, and at PH 7. 5 the activity of the glomerulus is observed but weak. The substrate solutions with various hydrogen ion -concentrations were used and it has become clear , that PH 7. 8 is the optimum hydrogen-ion-concentration for histochemical methods . Among kidney, liver and pancreas, the activity of kidney is the weakest. The activity of liver-cell-cytoplasm begins to decrease just after fasting, it is weakest after 3 to 6 hours and it increases .again gradually after 12 hours. At 24 hours starvation , the activity becomes somewhat strong but it is still weaker than that of the -control. After 24 hours the activity becomes stronger and at 72 hours it is stronger than that of the control.
The activity of nuclei -of liver cells are weaker than of the cytoplasm in the control , but with the progress of starvation it becomes always stronger than that of the cytoplasm.
At 72 hours it is the strongest . The author wishes to express his heartfelt thanks to Prof. M. I h n u m a for his kind guidance.
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